However, from the graphic there seemed to be no linear effect of manure rate on the number 1 8 4
of shoots that were produced, as trees that received higher manure rates (D2 and D3) 1 8 5
produced less shoots compared to those which received low manure dosage. The deviance analysis indicated significant effects of coppicing (p < 0.05) and IBSD-C (p < 1 8 7
0.001) on the number of sprouts, while the effect of manure application was not significant (p 1 8 8
> 0.05). There was a significant two-way interaction effects between stump height and IBSD- interaction between stump height and manure was not significant (p > 0.05). The three-way
interaction effect between factors was also significant (p < 0.001). It is therefore concluded
that the number of sprouts increased with the increase of initial basal stem diameter before clear-cutting (Table 2) , while it decreased with stump height. Short stumps with IBSD-C cm produced higher number of sprouts, even with low manure rate.
9 5
Within 60 days twigs length varied between 0.40 cm and 104.80 cm, when considering all treatments ( Figure 6 ). Overall, the mean length was higher in all twigs that sprouted on high 1 9 7 stumps, irrespective of the manure rate. The deviance analysis indicated that among the tested 1 9 8
factors, only stump height had significant effect on twigs growth (p < 0.05), while no 1 9 9 significant effects of goat manure and IBSD-C were observed (p > 0.05). There were 2 0 0 significant 2-way interaction effects between stump height and manure, stump height and 2 0 1 IBSD, and between manure and IBSD-C (p < 0.05, in all cases). We concluded that twigs 2 0 2 growth increased with increased stump height. On short stumps, sprouts grew faster when 2 0 3 IBSD-C is small (<25 cm), while on higher stumps, sprouts grew faster when IBSD-C is big 2 0 4
(≥ 30 cm). leaves contained in average 32% dry matter per 100 g of edible portion. The quantity of edible 2 0 9 8 dry matter also decreased over time, to become very low after three harvests (Figure 7 ). In the 2 1 0 first harvest after clear-cutting, biomass produced by short stumps, regardless the amount of 2 1 1 manure applied, was slightly higher than that by high stumps. However, the reverse was 2 1 2 observed after the second and third harvests where biomass produced by shorter stumps was
lower compared with that measured in high stumps, this irrespective of the manure dosage.
1 4
Biomass yield in short stumps was 8.8% less in the second and 127% less in the third harvest,
respectively. It's worth indicating that the last harvest coincided with the period of lowest
rainfall in the year (January). Nonetheless, deviance analysis indicated there is no significant 2 1 7
effect of coppicing and manure application on the dry matter produced (p > 0.05). In addition, 2 1 8 a very significant difference was noted in the amount of dry matter over a period of three harvests (p < 0.001). Biomass decreased with increased harvest. It was also found a marginal
interaction effect between stump height and number of harvests on biomass yield (p = 0.07). Overall, the DBH ranged from 0.66 cm to 11.67 cm in three years old trees, and 0.95 cm to 14.65 cm in five years old trees. In average, the DBH was higher in the control (6.24 ± 2.60 DBH were recorded in sprouts that grew from short sumps (3.00 ± 1.91 cm and 4.68 ± 2.45 2 2 7 cm in three years and five years old trees, respectively). The deviance analysis showed that 2 2 8
only stump height significantly affected DBH (p < 0.001), while the main effects of manure 2 2 9
(p > 0.05), and initial basal diameter before clear-cutting (p = 0.08) on DBH were not 2 3 0
significant. There were significant two-way interaction effects between stump height and 2 3 1 manure, and between manure and IBSD-C (p < 0.05, in all cases). However, the interaction
between stump height and IBSD-C was not significant (p = 0.07). We concluded that DBH growth was observed in stumped trees which showed lower basal stem diameter ( Figure 9 ).
4 2
Deviance analysis indicated a very significant effect of stump height and IBSD-C on basal 2 4 3 stem diameter after five years (p < 0.01, in both cases), while the effect of manure was not all cases), while no significant three-way interaction effect was observed. We inferred that 2 4 7
basal stem diameter increased with increased stump height and with decreased manure rate.
4 8
Overall, stumps with big IBSD-C relatively grew faster. Overall the number of branches on V. doniana trees increased from the ground to the top of diameter before clear-cutting. Overall, the number of branches in total increased from three analysis indicated that three years after treatments were applied there is still a significant number of branches also increased with increased IBSD-C. The average number of root suckers produced by three years old trees was higher in control 2 6 9 treatments compared with coppiced and fertilized trees ( Figure 11 ). It is also observed that the
average number of root suckers decreased in five years old trees. High stumps with big IBSD-
C irrespective of manure rate produced relatively higher number of root suckers. The produced by three years old trees (p < 0.05), while the effects of manure and IBSD-C were 2 7 4 not significant (p > 0.05). The interaction effects were not significant. We therefore concluded
that the number of root suckers increased with increased stump height. Our study represents the first to investigate V. doniana growth and development in plantation.
The findings indicated that it is a fast growing species, with height of non-coppiced trees The main product collected on V. doniana is its young leaves used for vegetable. Therefore,
the effects of agronomic techniques on leaves production in horticultural systems are
important to investigate. Our results indicated that stump height is crucial for sprouting 2 9 7 intensity, with short stumps producing more sprouts than higher ones. This response was
reported in some species, and was partly explained by the fact that short stumps are more 2 9 9
likely to be connected with the roots which increases the availability of water and metabolites the leaf area, the better the root and shoot growth. This explains that leafy stumps and cuttings
are likely to promote more roots and shoot growth than leafless stumps. In addition, high 3 1 1 (leafy) stumps had larger number of buds and thus stronger sink activity which would 3 1 2 therefore increase the metabolic activity and health of leaves. Leaves will then continue to number of sprouts, did not result in better growth compared with higher (more leafy) stumps.
In our experiment coppicing should have induced a slow growth in root biomass, and with
more severe effect on short stumps' root system development. The sprouts which developed
on stumps with more vigorous root system (40 cm stumps) will, over time, likely grow faster
compared with sprouts that developed on stumps with poor root growth (20 cm stumps). The all possible, to prioritize the supply of rooting cofactors and carbohydrates to sustain roots'
function (case of leafy high stumps). The effect of stump height on sprouting is also partially observed in V. doniana that the number of buds increased with the stem segment considered.
The last bottom segment of stem (close to ground) has more sprout-producing buds than
upper segments. In line with the above, the low number of root suckers observed in stumped 3 3 2 trees can be explained by the reduced growth of their root systems. In the majority of cases reported, biomass increased with increased stump and pruning height the opposite was also reported in some species (Hytönen 1994 our study would be that more leafy stumps (here high stumps) would produce higher biomass 3 3 9 compared with leafless stumps (short stumps). However, the effect of stump height on 3 4 0 biomass may not be conclusive after only one rotation experiment. Our results indicated that 3 4 1 biomass was higher in short stumps at the first harvest after coppicing, and then the trend 3 4 2 changed in the subsequent harvests, where high stumps now produced higher biomass 3 4 3 throughout the rest of experiment. Also, the data reported in this study represents only one rotation and this could explain our finding that there was no significant effect of stump height by coppiced trees in many species, with the dormant season being more favourable for the In our study, V. doniana was harvested every two months and could explain the rapid decline current trial, the decline in biomass (dry matter) yield could also be due to the season in which availability could explain the low yield. 
Ambiguous effect of organic manure on growth and yield of indigenous trees
Response of indigenous tree species to organic manure varied with species and soil quality.
While a beneficial effect of poultry manure on growth and yield parameters was noted in application of poultry and farmyard manure had no significant effect on Balady mandarin tree yield (Marcelis et al. 1998 , Balandier et al. 2000 .
1 4
In addition, further research should identify the exact distance from which the inhibitory
effect of apical buds is suppressed to allow better sprouting and biomass yield. In fact, therefore releases the latent buds that develop into new shoots that can be harvested.
1 8
However, there is a distance over which pruning can suppress this complex inhibitory relationship (Balandier et al. 2000) . The two stump heights tested in this study suppressed this 4 2 0 inhibitory effect and there is need to test low and higher heights.
2 1
Further studies are also needed to determine the dynamic of shoot-root ratio in coppiced trees.
2 2
It is known that coppicing and pruning modify the shoot-root ratio (Balandier et al. 2000) .
2 3
The physiological response to coppicing is the modification of tree growth to restore this
equilibrium between above and below-ground biomass. This explains our finding that short equilibrium. However, the amount of reserve carbohydrates and photosynthetic capacities of 4 2 7 subjects determine the speed at which the stumped trees will grow. This differential 4 2 8 availability of reserves explains why leafy high stumps grew better and tended to continue 4 2 9 producing higher biomass, even with increased pruning frequency. Also, the low suckering as fruiting ability is already reduced by leaves harvests.
3 4
Findings also indicated that almost all growth parameters increased with initial stem growth.
3 5
Comparing the effect of initial stem growth as fixed factor and then as random factor, results
of the deviance analysis indicated that the effect of IBSD-C cannot be ignored when 4 3 7
randomizing the plants in blocks.
3 8
Economic studies are also required to evaluate the profitability of this potential plantation 4 3 9
crop. As a wild-harvested resource, the majority of farmers will engage in the cultivation of V. agroforestry. In fact, our study revealed a trade-off between leaves and wood production by between two rotation cycles devoted to leaves production. during the experiment presented similar taste to the wild-harvested, but this should be tested The study investigated the effects of coppicing and goat manure application on growth and and diameter on production and growth of sprouts, while the effect of goat manure was not and timber production by the coppiced and periodically pruned trees. Coppicing also reduced 4 5 7
formation of root suckers. We concluded that coppicing can be applied to V. doniana saplings West Africa. Fig. 1 . Height of V. doniana saplings three months after transplanting and before treatments were applied Table 1 for the definition of treatments Fig. 5 . Number of stump sprouts after coppicing, measured periodically. Fig. 6 . Growth in twigs length per stump height and manure rate, over 60 days after pruning. Refer to Table 1 for the definition of the treatments. 
